DOCUMENT RESUME 



ED 222 751 



CE 034 263 



TITLE 



INSTITUTION 



SPONS AGENCY 
REPORT NO 
PUB DATE 
NOTE 

AVAILABLE FROM 



PUB TYPE 



EDRS PRICE 
DESCRIPTORS 



Organize the Vocational Laboratory. Second Edition. 
Module E-8 of Category E — Instructional Management. 
Professional Teacher Education Module Series. 
American Association for Vocational Instructional 
Materials, Athens, Ga.; Ohio State Univ., Columbus. 
National Center for Research in Vocational 
Education. 

Department of Education, Washington, DC. 

ISBN-0-89606-101~9 

82 

43p.; For a list of related documents, see ED 220 
674. 

American Association for Vocational Instructional 
Materials, 120 Driftmier Engineering ^Center , 
University of Georgia, Athens, GA 30602. 
Guides - Classroom Use - Materials (For Learner) 
(051) 

MF01/PC02 Plus Postage. 

Behavioral Objectives; *Competency Based Teacher 
Education; ^Educational Facilities Design; 
♦Educational Facilities P.lanning;^ Higher Education; 
Individifalized Irtstruction; *Laboratories; Learning 
Activities; Postsecondary Education; *School Shops; 
Secondary Education; Teaching Skills; Vocational 
Education; ^Vocational Education Teachers 



ABSTRACT " ^ ' 

This module, one in a series of performance-based 
teacher education learning packages, focuses on skills that 
vocational educators and other occupational trainers need to teach 
successfully at the secondary and postsecondary levels. The purpose 
stated for the module is to help educators become competent in 
organizing the vocational laboratory. Introductory material provides 
terminal and enabling objectives, necessary resources, and general 
infcfmation. The main portion of the'"module includes three learning 
experiences based on the enabling objectives. Each of the first two 
learning experiences includes educational activit-ies with information 
sheets or forms and evaluation materials. Optional activiti'e*s:,ar.e„. 
also provided. Completion of the first two learning experiences 
should lead to achievement of the terminal objective in the final 
learning experience, which provides for organizing the vocational 
laboratory in an actual teaching situation. A teacher performance 
assessment form^is included. (7LB) 
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FOREWORD 



This module is one of a series of 127 perlormance-based teacher 
education (PBTH) learning packages focusing upon specific pro- 
fessional competenaes of vocational teachers. The competencies 
upon which these modules are based were identified and verified 
through tosearch as being important to successful vocational 
teaching at both the secondary and postsecondary levels of in- 
struction. The modules are suitable for the preparation of teachers 
and other occupational trainers in all occupational areas. 

Each module provides learning experiences that integrate theory 
and application: each culminates with criterion-referenced as- 
sessment of the teacher's (instructor's, trainer's) performance of 
the specified competency. The materials are designed for use by 
teach ers-m-training working individually or in groups under the 
direction and with the assistance of teacher educators or others 
acting as resource persons. Resource persons should be skilled in 
the teacher competencies being developed and should be thor- 
oughly onented to PBTE concepts and procedures before using 
these materials. 

The design of the materials provides considerable flexibility lor 
planning and conducting periformance-based training programs 
for preservice and insen/ice teachers, as welt as business-indus- 
try-labor trainers, to meet a wide variety' of individual needs and 
mterests. The materials are intended for use by universities and 
colleges, state departments of education, postsecondary institu- 
tions, local education agencies, and others responsible for the 
professional development of vocational teachers and oth^coccu- 
pational trainers. 

The PBTE curriculum packages in Categories A - J are products 
of d Sustained research and development effort by the National 
Center s Program for Professional Development for Vocational 
Education Many individuals, institutions, and agencies participat- 
ed with the National Center and have made contnbutions to the 
systematic development, testing, revision, and refinement of these 
very significant training materials. Calvin J. Cotrell directed the 
vocational teacher competency research study upon which these 
modules are based and also directed the cqmculum development 
effort from 1971 ~ 1972. Curtis R. Finch provided leadership for 
the program from 1972-1974. Over 40 teacher educators pro- 
vided input in development of initial versions of the modules; over 
2»000 teachers and 300 resource persons in 20 universities, col- 
leges, and postsecondary institutions used the materials and 
provided feedback to the National Center for revisions and 
refinement. 



Early versions of the materials were developed by the National 
Center in cooperation with the vocational teacher education facul- 
ties at Oregon State University and at the University of Missoun - 
Columbia. Preliminary testing of the materials was conducted at 
Oregon State University, Temple University, and the University of 
Missouri -Columbia. 

Following prelimmary testing, major revision of all materials was 
performed by National Center staff, with the assistance of numer- 
ous consultants and visiting scholars from throughout the country. 

Advanced testing of the materials was earned out with assistance 
of the vocational teacher educators and students of Central Wash- 
ington State College; Colorado State University, Ferns State Col- 
lege, Michigan; Florida State University; Holland College, P.E.I , 
Canada; Oklahoma State University; Rutgers University, New Jer- 
sey; State University College at Buffalo, New York; Temple 
University, Pennsylvania, University of Arizona; University of 
Mtchigan-Flint, University of Mtnnesota-Twin Cities; University 
of Nebraska-Lincoln; University of Northern Colorado; Univer- 
sity of Pittsburgh, Pennsylvania, University of Tennessee, Uni- 
versity of Vermont, and Utah State University. 

The first published edition of the modules found widespread use 
nationwide and m many other countries of the world. User feed- 
back from such extensive use, as well as the passage of time, 
called for the updating of the content, resources, and illustrations 
of the original materials. Furthermore, three new categories (K-M) 
have been added to the series, covering the areas of serving 
students with special/exceptional needs, improving students' 
basic and personal skills, and implementing competency based 
education. This addition required the articulation of content among 
the onginal modules and those of the new categories. 

Recognition is extended to the following individuals for their rolos 
in the revision of the original materials. Lois G. Harrington, Cath- 
erine C. King-Fitch and Michael E. Wonacott, Program Associ- 
ates, for revision of content and resources, Cheryl M. Lowry, 
Reseaich Specialist, for illustration specifications, and Barbara 
Shea fo; art work. Special recognition is extended to George W. 
Smith or. , Art Director at AAVIM, for supervision of the module 
production process. 

Robert E. Taylor 

Executive Director 

The National Center for Research in 

Vocational Education 




IKE NATIOKAL CENTIR 
FOR RESEARCH IN VOCATlONilL EDUCATION 

TH€ OHIO STATE UNIVERSITY 

KENNY ROAO • COtUMBuS OWO 43?10 



The National Center for Research in Vocational Education's mis- 
sion IS to increase the aDility of diverse agencies, institutions, and 
organizations to solve educational protxems relating to individual 
career planning, preparation, and progression. Tne National Center 
fulfills Its mission ty: 

• Generating knowledge through research. 

• Developing educational programs and products. 

• Evaluating individual program needs and outcomes. 

• Providing infomDation for national planning and policy. 

• Installing educational programs and products. 

• Operating infomiation systems and services. 

• Conducting leadership development and training programs. 
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The American Assoaation for Vocational Instructional Matenals 
(AAVIM) is a nonprofit national institute. 

The institute is a cooperative *»1ort of universities, colleges and 
divisions of vocational and technical education in the United States 
and Canada to provide for excellence in instructional materials. 

Direction is given by a representative from each of the states, 
provinces and torritories. AAVIM also works closely with teacher 
organizations, government agencies and industry. 



iNTRODUCTION 



Vocational laboratories are often the teacher's 
pride, a showpiece for the school, and a pleasure for 
the students to work in. In many programs, the labo- 
ratory—and the work that goes on there — is the very 
heart of the program. In the laboratory, students can 
experience success, prove themselves, and be re- 
warded with tangible results. 

Laboratories are also expensive to build and equip 
and difficult to maintain. Teachers of laboratory sul> 
jects typically spend a great deal of their time and 
energy in organizing and maintaining the laboratory 
for which they are responsible. Therefore, the voca- 
tional laboratory must be carefully planned and or- 
ganized if it is to facilitate instruction, permit teacher 
and students to work efficiently, provide safety for 
students and security for equipment and supplies, 
and justify its cost. 

As a vocational instructor, you may be involved in 
organizing the lalK)ratory in a number of ways. You 
may participate in the design of entirely new facilities. 
More often, however, you will need to reorganize or 
modernize an existing laboratory. Perhaps you may 



simply need to take stock of your laboratory at regular 
intervals to make sure that it still provides the envi- 
ronment for instruction for which it was intended. In 
any case, you will need to know the basic principles 
common to all laboratory planning and be able to 
apply them in organizing a laboratory in your specific 
vocational or technical area. 

In this module, the term laboratory refers to the 
facility in a vocational program where the action 
learning or manipulative activities take place. In 
some programs, it may also be caJled a shop, work- 
room, or office. Whatever the name, the concept is 
the same, and the same principles of planning and 
organizing apply. 

This module is designed to help you beconiW<X)m- 
petent in organizing the vocational laboratory. This 
broad term includes such things as planning, design- 
ing, an'anging, setting up, remodeling, renovating, 
and expanding the learning facility. A subsequent 
module (E-9) deals with the day-to-day manage- 
ment, operation, and maintenance of the vocational 
latx)ratory. 




ABOUT THIS MODULE 



Objectives 




Enabling Objectives: 

1. After completing the required reading, demonstrate 
knowledge of the principles and procedures involved in 
organizing a vocational laboratory (Learning Expen- 
ence I). 

2. Given an actual vocational laboratory u\ your occupa- 
tional specialty, evaluate the organization cf t^ia labora- 
tory and develop plans for its improvement (Learning 
Experience II). 

Resources 

A list of the outside resources that supplement those con- 
tained within the module follows. Check with your resource 
person (1) to detennine the availability and the location of 
these resources, (2) to locate additional references in your 
occupational specialty, and (3) to get assistance rn setting 
up activities with peers or observations of skilled teachers, 
if necessary. Your resource person may also be contacted 
if you have difficulty with directions or in assessing your 
progress at any time. 

Learning Experience I 

Required 

Reference: Occupational Safety and Health stan- 
dards, Code of Federal Regulations, Title 29, Part 
1910, Labor, Chapter XVII. Washington. DC: Occupa- 
tional Safety and Health Administration, latest edition. 
Optional 

Reference: Storm, George. Managing the Occupa- 
tional Education Laboratory. Arm Arbor, Ml: Prakken 
Publications, 1979. 

Reference: Wahl, Ray. A Safety and Health Guide for 
Vocational Educators. Incorporating Requirements of 
the Occupational Safety and Health Act of 1970, 
Relevant Pennsylvania Requirements, with Particular 
Emphasis for Those Concerned with Cooperative 
Education and Work Study Programs. Harrisburg, PA: 
Pennsylvania Department of Education. Bureau of Vo- 
cational and Technical Education. 1977. ED 142 708 



Learning Experience II 
Required 

A vocational laboratory in your occupational specialty 
that you can visit and evaluate. 
A resource person to evaluate your plans for improv- 
ing the laboratory. 
Optional 

Vocational Journals and periodicals that you can re- 
view for ideas for organizing the vocational laboratory. 

Learning Experience III 
Required 

An actual teaching situation in which you can organize 
the vocational laboratory. 

A resource person to assess your competency in 
organizing the vocational laboratory. 

General Information 

For information about the general organization of each per- 
formance-based teacher education (PBTE) module, gen- 
eral procedures for its use, and terminology that is common 
to all the modifies, see About Using the National Center's 
PBTE Modules on the inside back cover. For more in-depth 
information on how to use the modules in teacher/trainer 
education programs, you may wish to refer to three related 
documents: 

The Student Guide to Using Performance-Based Teacher 
Education Materials is designed to help orient preservlce and 
inservice teachers and occupational trainers to PBTE in gen- 
eral and to the PBTE materials. 

The Resource Person Guido to Using Performance-Based 
Teacher Education MhteriaJs can help prospective resource 
persons to guide and assist presorvice and inservice teachers 
and occupational trainers m the development of professional 
teaching dom potencies through use of the PBTE modules. It 
also includes lists of all the module competencies, as well as 
a listing of the supplemeniary resources and the addresses 
where they can be obtained. 

The Guide to the Implementation of Performance-Based 
Teacher Education is designed to help those who will adminis- 
ter the PBTE program. It contains answers to implementation 
questions, possible solutions to problems, and alternative 
courses of action. 



Learning Experience I 



OVERVIEW 
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Activity Read the following information sh^jet about the principles and procedures 

Y m involved in planning and organizing a vocational laboratory. As you read, 

\ 1 attennpt to relate the information to the laboratories in your own occupa- 

^^^^^^ tional specialty. 



ORGANIZING THE VOCATIONAL LABORATORY 



Voqational and technical instructors "lave a great 
responsibility that is virtually unknown to most teach- 
ers of classroom academic subjects. While the typi- 
cal classroom teacher may have to care for a few 
desks, chairs, a chalkboard, and some books, you as 
a vocational-technical instructor have a large, com- 
plex, and expensive laboratory for which you are 
responsible. The room itself may be specially built. It 
will very likely contain a number of expensive pieces 
of equipment, a great many small tools or instru- 
ments, and a wide variety of supplies. All of this must 
be taken care of and used efficiently to help train 
students for their chosen occupation. 




In spite of the work and the difficulties, you can 
derive a great deal of satisfaction from developing a 
laboratory that looks good and functions well. Prob- 
ably no single factor is more 'important in capturing 
and maintaining student interest than the quality of 
the vocatio nal laboratory. In addition, a well-planned 
and thoroughly organized laboratory makes it much 
easier to prepare students for the occupation. 

The essential purpose of a well-planned and man- 
aged laboratory is, plainly enough, to enable stu- 
dents to learn the skills needed in the occupation. 
The vocational laboratory should promote leaming. 
It should make leaming a pleasant and satisfying 
experience. By simulating occupational conditions, 



the laboratory prepares students for the real world 
and, thus, becomes a leaming experience itself. 

In addition to the primary quality of instructional 
effectiveness, there are several other important char- 
acteristics a well-organized vocational laboratory 
should possess, including the following: 

• It should be efficient. Teacher and students 
should be able to work with maximum produc- 
tivity and a minimum of wasted time and energy. 
The most important factor here is the spatial 
arrangement of tools and equipment. 

• It should provide a safe and healthful environ- 
ment in which to work. Students should be able 
to complete the program in at least as good a 
physical condition as when they entered. '^The 
laboratory must provide good lighting, proper 
ventilation, a minimum of noise, and safe equip- 
ment. 

• It should provide for the psychological needs 

of students. The environment should be one that 
fosters desirable attitudes and promotes mental 
well-being. It should present a feeling of order, 
security, and pleasantness so as to promote the 
desire to learn. Depending on the needs of the 
occupation, the laboratory can suggest the qual- 
ities of accuracy a^^"^ precision, quiet efficiency, 
or stylish beauty. 

• It should permit the teacher to be in control of 
laboratory activities at all times. This means that 
the teacher should have lines of sight to all 
parts of the room, should be able to hear the 
equipment in operation, and should have quick 
access to all areas. 

• It should provide access to instruction for all 
students. This specifically includes students 
with handicaps, as well as students with other 
exceptional needs. ^ 

• It should provide security for the instruments, 
tools, equipment, and supplies that are essential 
to the laboratory. The laboratory must be 
designed to minimize loss or damage from 
vandalism, theft, mishandling, weather, and 
other negative elements. 



1 To gain skit) in providing a laboratory that ts accessible to all students, you 
may wish to refer to Module L'5, Modify the Loaming Bavironmont for 
Exceptionat Students 



• It should be as visually pleasing as the 
activities permit. Light, color, texture, pattern, 
and space all contribute to the effect. A labora- 
tory can be a place of stimulation and excitement 
and certainly need not be one of confusion or 
dullness. 

This is quite a large order, but a great many labora- 
tories do manage to meet it, and others could be 
brought closer to the ideal by the cooperative efforts 
of the vocational teacher and the school administra- 
tion. 

The first phase of work in achieving ail the qualities 
of an instructionally effective laboratory is that of 
planning and organizing the facility. This includes 
(1) the design or plan of the space itself and (2) plans 
for the provision of services such as illumination, 
electrical service, ventilation, and plumbing. It also 
includes the arrangement of major equipment and 
furniture in the work space and the detailed planning 
of such things as storage, safety, and color. 

You may be involved in the planning phase 
of laboratory organization in several ways. In some 
cases, you may be a member of a planning group 
charged with designing an entirely new vocational 
laboratory. The group may be composed of instruc- 
tors, an educational facilities specialist, a school ad- 
ministrator, and an architect. Together, you would 
work out the basic requirements of a facility for an 
expanded vocational program or the vocational wing 
of anew building. 

You may need to draw on your technical and 
teaching expertise in the process of writing the edu- 
cational specifications, designing the floor plan, 
specifying tools and equipment, and checking the 
final working drawings. Because vocational teachers 
are only infrequently concemed with drawing and 
planning new laboratories, these skills are not 
emphasized in this module. 

It IS more likely, however, for a vocational instructor 
to be hired for a teaching position and assigned to 
work in an existing laboratory. If this is the case, one 
of the first things to be done is to make a careful 
evaluation of the laboratory, document any deficien- 
cies, and draw up a plan for improvement. Depend- 
ing on conditions, the needed improvements may 
involve some remodeling of the building, repair or 
refurbishing of the facilities, or rearrangement of the 
major components within the laboratory. If you are 
making tentative plans to update your program by 
adding a new technical operation or an important 
piece of equipment, you will also need to go through 
this planning process. 




It is highly desirable that, at regular intervals of a 
year or two, you make a complete evaluation of the 
laboratory and take all possible steps to con'ect any 
poor conditions. This is not as simple or as routine as 
it may appear, it is all too easy to become accus- 
tomed to bad ventilation and deteriorating lighting, for 
example, and \^o\ even be aware of it. Teacher and 
students alike learn to step around a hole in the floor 
and put up with a storage room with insufficient shelv- 
ing. A laboratory that was a model of excellence ten 
years ago may be made woefully inadequate by 
changes in technology or school population, but the 
changes may have been so gradual that they passed 
unnoticed. 

You will need, therefore, to make the necessary 
effort to plan for improvement, make the appropriate 
people aware of the needs of the laboratory, and 
follow up on the request for change. It is certainly 
your urgent responsibility (both moral and legal) to 
notify the school administration of any conditions in 
the laboratory that seriously hamper instmction or 
pose a threat to the safety and well-being of the 
students. 

Even in a situation in which your authority is limit- 
ed, there is still much that can be done to make the 
laboratory an efficient place in which to work and 
learn. You usually can control the lighting, rearrange 
furniture and tools, and organize the storage of ma- 
terials. 

You may find it worthwhile to invest your personal 
time and effort in improving your laboratory by install- 
ing shelving, constructing tool panels, painting walls 
and equipment, or making draperies. While such 
work cannot be considered a recognized profession- 
al obligation, it may pay great dividends in terms of 
teacher and student satisfaction. 



The size, shape, content, and organization of 
vocational laboratories vary widely, depending to a 
great extent on the nature of the occupation for which 
students are being prepared. A home economics 
cooking laboratory, an office machines laboratory, a 
horticulture potting shed, and an aircraft engine shop 
are very different from each other indeed. Regard- 
less of the area of preparation, however, there are 
many connmon considerations in the planning and 
organfzation of the laboratory area. 

It is important to remember that, in planning and 
organizing any laboratory facility, you must take the 
long-term view. Other teachers v/ill be working in the 
laboratory in years to come, so the design must be 
based on recognized principles and not personal 
preferences. Chalkboards should not be installed 
near the floor just because the present teacher is 
shorter than average. Machines should not be paint- 
ed red and blue simply because a teacher wants to 
display the school colors. 

Often, students can be of considerable help in 
organizing a laboratory. They work in it daily and are 
almost directly affected by its benefits or deficiencies. 
By closely observing students at work, you may be 
able to see where they are wasting time or operating 
inefficiently. Students are usually quite creative in the 
art of finding shortcuts, avoiding unnecessary effort, 
and overcoming difficulties. 

Through class discussion, you should be able to 
get many specific complaints about the present labo- 
ratory facilities, and you may also receive some valu- 
able suggestions. If it is approached as something 
that will benefit them, students are often enthusiastic 
about participating in a plan for laboratory improve- 
ment. They can do such things as help move equip- 
ment, install shelving, reorganize the storage of 
materia;^, or even paint the machines. 



Another factor in laboratory organization, which is 
sometimes overlooked oven by seasoned school ad- 
ministrators, is approval by the appropriate profes- 
sional accrediting agency. In certain fields (nurses 
training, for example), there are specific laboratory 
standards that must be met if the program is to be 
fully accredited. As an instructor, you should obtain a 
copy of the accreditation standards and wori< with 
your administrator to make sure your laboratory is 
properly housed, organized, and equipped. 

In other occupational areas, you can get valuable 
assistance from your occupational advisory com* 
mittee. Members can be asked to make a close 
inspection of the laboratory and to draw up recom- 
mendations for improvement. 
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Educational Factors in Laboratory Planning 



Plans for providing for the students, equipment, 
and supplies m the laboratory must be continually 
tested against some basic assumptions, principles, 
and practices of the vocational program. Not only 
should the laboratory be educationally sound for 
the present program, it should be able to accommo- 
date program changes in the foreseeable future as 
smoothly as possible. It is important that, as planning 
and organization progress, the following factors be 
kept constantly in mind. 

The laboratory must foster the jong-range goals 
and specific objectives of the vocational program. If 
a goal is "to provide more access to vocational edu- 
cation for handicapped students," the laboratory 
should be planned to avoid obstacles for wheel- 
chairs, provide wide aisles, permit operation of 
machines while seated, and so on. 

If a specific objective is "to train students in micro- 
wave cooking," then the proper equipment and 
space must be incorporated in the latioratory to do 
the job. Such planning assumes, of course, that the 
goals and objectives have been clearly formulated 
and written down. If this has not been done, it should 
be accomplished before any more planning pro- 
ceeds. 

The units, lessons, and learning activities that 
are the content of the program will help determine the 
equipment to be included in the laboratory and the 
space required. Course >cutlines, unit plans, and 
competency lists thus become important source ma- 
terials for laboratory planning. 

The number of students to be scheduled in the 
laboratory at any one time, their age, and their edu- 
cational level are factors in laboratory organization. 
A facility planned for 24 beginning students in elec- 
tricity may not be suitable for 15 adults in a course in 
color television service. ' ^ • 

Probably the most important educational factor af- 
fecting the organization of the vocational laboratory 
IS that of the teaching methods and approach to be 
used. Teaching methods govem the amount and 
kinds of space needed, ^^he amount of duplicate 
equipment required, and the way in which the facili- 
ties are organized. As you examine the laboratory to 
determine its adequacy and efficiency, you should 
have a clear idea of the appropriate methods to be 
used for the subject matter to be taught. Then you 
can compare the facilities with the methods. Some 
' broad guidelines for this evaluation follow. 

Class lectures require either a separate class- 
room, or tablet-arm chairs in the lat>oratory itself, 
which take up a great deal of valuable space. Some- 
times folding risers can be used so that after lectures 



the space can be used for project building. Good 
acoustic conditions for intelligible speech are neces- 
sary. A demonstraticfn table, chalkboard, and projec- 
tion screen will usually also be needed. 

Small-group instruction and demonstration 
may take place around a conference table in a small 
and comfortable seating area, or around a piece 
of equipment, fvlajor pieces of equipment may need 
more than the usual workspace aroui id them to allow 
you to talk to a small group of students as some 
technical process proceeds. For example, in a den- 
tal auxiliary program, the dental chairs should be 
spaced for group observation and instruction. In a 
drafting program, one large drafting table can be set 
aside for group instruction and be provided with gen- 
erous viewing space around it. 

The project approach may need unusually large 
working and storage spaces. Building trades pro- 
grams may need extensive floor space, free of equip- 
ment, in which to construct building sections. In mild 
climates, outdoor work areas (perhaps protected &y 
a rooO provide inexpensive workspace. Exposure to 
the weather may provide students with some realistic 
occupational conditions. Bulky projects that require 
storage while they are underway (e.g., refinishing 
furniture) may present special problems, requiring 
secure storerooms or balcony areas. 

If the laboratory revolves around live work for cus- 
tomers (e.g., cosmetology), there should be a pleas- 
ant and comfortable customer waiting area some- 
what separate from the laboratory proper. Live work 
involving such things as automobiles and television 
sets requires secure and protected storage of the 
customers' property. 

Individualized vocational programs may need 
fewer duplicate tools and equipment because it is 
less likely that all students will be doing the same 
thing at the same time. The individualized program, 
however, will probably require individual study areas 
in the laboratory and several filing cabinets for storing 
learning packages.^ 

Instruction through the use of visual materials 
also occurs in most laboratories. To facilitate this, a 
pull-down screen should be installed in front of the 
instruction seating, and any windows in the area 
should be equipped with opaque curtains so the 
room may be completely dari<ened. Having a cabinet 
in the laboratory for storing projectors and films is 
very helpful. 



2 To gain skiif m planning iaboratory faaliiios for compotoncy basod pro- 
grams, you may wtsh to rufor to Moduto Otgamzo Your Class and Lab to 
Install C8B. 
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Techniques of Planning 



Sooner or later in the laboratory planning process, 
you will need to put your ideas down on paper in 
some graphic form. It is far easier to visualize what 
the laboratory will look like if you can work from a 
drawing, sketch, or modol than if you just have a 
vague mental picture of what you want to accom* 
plish. 

If you are trying to communicate your plans to 
others, it is essential that you have a graphic rep- 
resentation to show them. Even when you want to do 
some minor reanrangement, it is a lot more conve- 
nient to change some lines on a sketch than it is to 
move around a large piece of equipment, trying to 
find a place in which it will fit. 

A sketch plan is probably the simplest and best 
way to get your ideas down on paper. A plan view is 
a view of a room or a building drawn as if the room 
had been sliced through horizontally, about four feet 
above the floor level, and the top section had been 
lifted away. Looking straight down at a plan, you can 
see the outer walls and inner partitions with their 
windows and doors. You can also see low cabinets, 
machines or other equipment on the floor, and major 
pieces of furniture. (See sample 1 .) 

On the plan, you can indicate with symbols the 
electrical outlets and plumbing fixtures if this is im- 
portant to your planning. Simple bold lines are all that 
are needed, and even a fairly crude sketch plan is 
better than no drawing at all. 

To be most helpful to you, the plan view should be 
drawn to scale; that is, the drawing on paper should 
tie in proportion to the actual room. You can do this by 
using a ruler and letting a fraction of an inch on the 
drawing represent a foot in the real laboratory {V2 inch 
equals 1 foot is a convenient scale). 

Another technique to use is to do the drawing on 
graph paper that is already ruled in small squares. 
You can let the side of each square represent one 
foot, or six inches, or some other convenient mea- 
sure. It is relatively easy then to draw the main fea- 
tures of the room and equipment using heavy pencil 
lines, either freehand or w^th a straightedge. 

In order to make any scale drawing of an existing 
laboratory, you will, of course, need to know the 
dimensions of the room. A measuring tape (50 feet or 



100 feet in length) is very helpful to have for this 
purpose, but a yardstick will do. 




There are several other useful devices to help you 
to make good sketch plans. A T square and triangle 
will help you draw vertical and horizontal lines neatly 
and accurately. Plastic templates (patterns), avail- 
able from art supply and book stores, make it easy 
to draw standard shapes such as circles, squares, 
and rectangles to represent laboratory features and 
equipment. If you want to experiment with different 
machine or furniture anrangements, you can cut 
pieces of heavy cardboard or illustration board in 
scale to represent the equipment. You can then 
move the pieces around on the plan to anive at the 
best anrangement. 




For even more fun, make simple scale models of 
equipment out of clay or cut them from large bars of 
soap. Then use them to help you visualize your labo- 
ratory organization ideas. The soap model doesn't 
have to look exactly like a dental chair or printing 
press; it just needs to have the same proportions and 
general shape. 
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SAMPLE 1 

PLAN VIEW 




Instructional Resource Center 



Contemporary vocational curricula are moving to- 
ward more individualization, greater responsibility of 
the student for his/her own education, and packaged 
or modularized instructional materials. This means 
that the vocational laboratory should be planned and 
organized to facilitate such activities. The instruc- 
tional and study areas should, thus, be an integral 
part of the laboratory. Or they should be in such close 
proximity that students can move freely back and 
forth among the study, conference, and skills areas 
as the learning experiences require. 

An instructional resource center (or leaming cen- 
ter) is the place where students may conveniently 
wori< on the cognitive (knowledge) aspects of labo- 
ratory learning. It is a place to read, view, or listen to 
instructional media individually; consult reference 
material; solve technical problems; draw; and write. 

From the resource center, the student can quickly 
go to the skills area to verify the study by testing out 
a process, using an instrument, or operating a 
machine. If a problem arises or more knowledge is 
needed, it is a simple matter for the student to move 
back to the resource center for further study. 

There are some advantages to locating the voca- 
tional resource center outside the laboratory in a 
central location where it may be shared by several 
occupational programs. However, a resource center 
right within the laboratory can be of greater benefit to 
students. It is close to the laboratory equipment, and 
the teacher is immediately available to provide help 
and direction. Most existing vocational laboratories 
can be made to accommodate a resource center by 
rean'anging the facilities and adding some furniture 
suitable for study activities. A resource center within 
the laboratory need not be large or extensive, but it 
should be well planned. 

The following are some recommendations for 
organizing and equipping an instructional resource 
center in a vocational laboratory: 
• The area selected should be out of the main 
laboratory traffic patterns, reasonably quiet, and 
easily accessible to the teacher to allow him/her 
to check on student progress and to answer 
questions. It is best to isolate the area with some 
kind of semi-divider (perhaps a countertop 
cabinet). 



• There should be generous general illumination 
and attractive colors to provide a stimulating 
atmosphere. If possible, a carpeted floor should 
be used to enhance the appearance and control 
noise. 

• There should be study space to accommodate 
about 25 percent of the class at any one time. 

• Small study tables and adjacent bookshelves 
should be provided. Better yet are individual 
study carrels with a built-in shelf and light. 

• More and more instructional niaterials include 
media. A fully developed resource center should 
have a cassette tape player with headphones, a 
filmstrip and/or slide projector, and a videotape 
player, if possible. 

• Storage for the media materials may be in 
the form of a lockable storage cabinet or open 

^ "pigeonhole" boxes. In either case, storage 
needs to be organized to permit easy acoss to 
the desired material. 

The resource center can be a specially remodeled 
area of the laboratory, complete with new furniture 
and complex media devices. Or, it can be a simple 
affair made up of standard school equipment that has 
been begged, borrowed, or bartered for the purpose. 
In laboratories where operating conditions are often 
noisy or dusty, the resource center may need to be 
completely enclosed, but this is generally not desir- 
able. Most vocational laboratory teachers should be 
able to reorganize their facilities to be able to provide 
this valuable learning area for their students. 
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Simulating Occupational Conditions 



Wherever it is possible, the vocational laboratory 
should reflect occupational standards and actual 
conditions in the working world. A realistic school 
laboratory can more effectively prepare students for 
the job, minimize the adjustments needed as the 
student enters the occupation, and create positive 
associations between working and learning. To re- 
organize a laboratory so that it more accurately simu- 
lates real-world conditions, you can draw on your 
personal occupational experience. You can also go 
out into the field to observe present conditions and 
practices in shops, offices, or stores. In addition, your 
occupational advisory committee can give you up-to- 
date information about how you might reorganize 
your laboratory. 




School laboratones can be made to simulate occu- 
pational conditions in the following ways. 

• Select the same types of equipment as used in 
the occupation, in tenns of size and capability, 
function, and mode of operation. Having out- 
moded equipment or special school-type, light- 
duty machinery makes it difficult for students to 
learn present occupational practice. 

• Use materials and supplies comparable with 
those used in the occupation. In industrial draft- 
ing rooms, for example, use tracing films; do not 
have students do their work on manilla paper. 

• Arrange machines and equipment in patterns 
similar to those on the job. If cooking pots are 
hung above the range in a commercial kitchen, 
the food service laboratory can use a similar 
arrangement, even if it detracts somewhat from 
a neat appearance. 

• Create an atmosphere similar to that in the occu- 
pation by sensitive selection of color schemes, 
furnishings, and room arrangements. A child- 
care laboratory can seem like the best of day- 
care centers, and a food service area can simu- 
late an attractive cafe with flowers on the tables 
and piped-in music. 

Simulation can, of course, be carried too far. There 
is no point in simulating dirty or disorganized working 
conditions, even if such conditions exist in the occu- 
pation. The school laboratory is designed for different 
objectives than shops in business and industry. The 
laboratory's prime function is th at of instruction, while 
the shop's purpose is that of production. A dental 
assistant's laboratory the size of a dentist's office 
would accommodate only a few students. An aircraft 
mechanics laboratory designed to duplicate a ser- 
vice bay for a Boeing 747 would be unfeasible, to say 
the least. You should attempt simulation, guided by 
your common sense. 
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Laboratory Arrangement 



I Not only must a vocational laboratory be well 

I equipped, bu{ the equipment must be placed in an 

I arrangement that will allow work to go on efficiently^ 

conveniently, safely, and pleasantly. Even instructors 
in existing laboratories have opportunities to improve 
the facility by doing some minor or major reorganiza- 
tion. Though the recommendations and require- 
ments for laboratory an'angements will vary with the 
specific occupational area, there are a number of 
general principles that hold true for any facility. 

Most laboratories are rectangular in shape, usually 
about twice as long as they are wide. This is an 
efficient design, relatively easy to organize, and 
effective in operation. There should be at least two 
doors — for student safety as well as convenience 
in accepting service and deliveries. Ideally, there 
should be no columns or other structural members to 
obstruct the floor area. 

There should be an adequate amount of space in 
the laboratory to provide for the expected laboratory 
activities and the number of students enrolled. The 
definition of adequate varies greatly with the occupa- 
tional program. Light work confined to a desk or 
worktable may require as little as 30 square feet per 
student. With a class of 20 students, this would mean 
you would need about 600 square feet, or a labora- 
tory space (not including storage) 1 8 feet wide and 34 
feet long. 

For laboratories where moderately active, work 
takes place (e.g., typewriter repair), about 50 square 
feet per student is required. Heavy work (e.g., mine 
equipment maintenance) may require 100 or more 
square feet for each student. Some programs may 
require additiar^a! outdoor space (e.g., an outdoor 
play area for a child-care program or a fenced area 
for vehicle storage in a automotive services pro- 
gram). 

For some recommended laboratory spaces, see 
sample 2. By calculating the actual area (length 
multiplied by width) of your laboratory and dividing 
that figure by the maximum number of students that 
will be using the laboratory at any one time, you can 
determine the actual square footage available per 
student. This figure can be compared with the recom- 
mended standards of square feet per student. 

Students and teachers usually move around a 
great deal in a laboratory. They move from one ma- 
chine to another, cany stock, get tools and instru- 
ments, and move their job to a workbench. These 
typical movements create pattems, called traffic 
patterns, that should be taken into consideration in 
organizing the laboratory. You should anticipate the 
traffic patterns and place tools and equipment so that 
the following criteria are met: 

ERIC 



• Wide lanes are provided for major traffic. 

• Students can move to get tools or st,.v < without 
disrupting others* work. 

• Travel distances between major work stations 
and to supply areas are as short as possible. 

• You can travel in relatively straight lines to be at 
hazard areas quickly. 

• The path from danger areas (e.g., metal casting) 
to exits is short and clear. 

• Long materials (e.g., lumber) can be carried 
from supply rack to work place without turning 
sharp comers and endangering students. 

Well-planned walk space and short traffic pattems 
can be significant factors in (1) conserving your en- 
ergy as you move about the laboratory. (2) making 
the work progress efficiently, with as little wasted time 
as possible, (3) providing a safe working environ- 
m.-^nt for students, and (4) preventing unnecessary 
disruptions and discipline problems among students. 

Somewhat related to traffic patterns are sight 
lines. Ideally, when you are working in the laboratory, 
you should be able to see all activity areas from any 
spot in the room. This permits you to observe every 
student at work and to take action to correct unsafe 
situations or see which students need help. 

It is not always possible, of course, to have clear 
sight lines to every area of the laboratory. For exam- 
ple, the teacher of photography will not be able to see 
what is developing in the darkroom from other areas 
of the laboratory. In order to maintain reasonable 
sight lines in the laboratory, the following planning 
guidelines should be used: 

• Plan the laboratory for a simple rectangular 
shape; avoid L shapes or separate rooms. 

• Eliminate posts, columns, or other structural 
members; if they can't be eliminated, keep them 
as small as possible. 

• Do not construct dividers, partitions, or tool pan- 
els in places where they will obstruct the view, 
though open dividers may be satisfactory. 

• Large pieces of equipment or storage cabinets 
should be placed against a wall where they will 
not be an obstruction. 

Not only should you be able to see what is going on 
in all parts of the laboratory, but you should be able to 
hear as well. A machine giving off the wrong sound 
because it is malfunctioning or being improperly 
operated should catch your attention instantly. In 
some situations (e.g.. role-playing activities in dis- 
tributive education), it is important for you to hear 
comments and responses between students as they 
work together. Generally, if extraneous noise is con- 
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SAMPLE 2 

RECOMMENDED LABORATORY SPACE 
FOR SELECTED OCCUPATIONAL PROGRAMS 







Percentage 








of 






Squar* Feet 


Additional 


Number of 


Occupation 


Per Student 


Storage 


Students 


Accounting 


30-35 


10-15 


18-24 


Appliance Service 


,130-150 


20 


16-22 


Auto Body or Mechanic 


180-250 


10-20 


16-22 


Building Trades 


125-150 


20 


16-22 


Business Machine Service 


50-70 


15 


16-22 


Cabinet & Carpentry 


125-150 . 


20 


16-22 


Child Care 


60-85 


15 


15-20 


Commercial Art 


50-70 


15 


16-22 


Cosmetology 


80-125 


10 


16-22 


Drafting 


55-80 


5 


20-26 


Electricity or Electronics 


50-70 


10 


16-22 


Graphic Arts 


80-125 


15 


16-22 


Marketing 


45-75 


10-15 


20-24 


Machinist 


130-180 


15 


16-22 


Medi(»l Assistant 


95 


. 15 


16-22 


Needle Trades 


70-85 


10 


15-20 


Nursing 


85 


20 


20-24 


Sheet Metal 


80-115 


10 


18-22 


Typing 


25-30 


10-15 


25-60 


Waiter-Waitress 


50-65 


20 


18-22 


Welding/Metal Fabrication 


130-160 


15 


18-22 



SOURCE Adapted from George Strom. Mansgmg the Oci^upationai Education Laboratory (Belmont, CA Wadswottn Publishing Co , 1976), pp 45. 46. 
Copynght 'c 1 976 by Wadswortti Publishing Company. Reprinted by permissjon of the publisher 
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trolled and good lines of vision prevail, you should be 
able to hear readily enough. 

The space around each work station should be 
adequate for the type of work to be done there. Small, 
close work (e.g., watch repair) requires very little 
extra space around the workbench because the job is 
basically self-contained. Other operations requiring 
the processing of large-sized materials (e.g., cutting 
a full 4' X 8' sheet of plywood on a table saw) require 
a great deal of free space surrounding the machine. 

Some training programs require a measure of 
open, unobstructed floor space in which students can 
work. A training laboratory for paramedics, for exam- 
ple, should have floor space (ideally carpeted) in 
which students can practice emergency lifesaving 
procedures on prone, life-sized models. 

Some operations should have an unobstructed 
safety zone in a particular area in case of excessive 



heat, sparks, or malfunctions. For example, the table 
saw should have about 20 feet of unused area im- 
mediately behind the blade in case a piece of wood is 
thrown violently backward. An arc-welding area 
should be located and protected so that the intense 
light will not harm the eyesight of passersby. 

As you figure work space for a particular work 
station or machine, determine (1 ) whether more than 
one person will be working there at the same time, (2) 
how much space is required for the convenient and 
safe movement of the student, and (3) the maximum 
size of the material to be used at the station. 

The plan drawings in sample 3 show a basically 
undesirable L-shaped laboratory area with many 
built-in problems. Plan I indicates problems of traffic 
flow, lack of security, and difficulty of teacher control. 
Plan li shows what might be done with a minimum of 
effort to improve the situation. 



Storage 



You need to store many things in your laboratory. 
Student supplies, materials, small tools, instruments, 
special equipment, student projects, instructional 
materials and devices, and school records all must 
have convenient, safe, and appropriate storage. If 
storage is inadequate or of the wrong kind, the situa- 
tion creates problems for you. 




There are several things you, as a laboratory 
teacher, should do about storage needs: 

1 , Determine the type of items that require storage 
in your occupational program. 

2. Identify the special storage requirements lor 
each of the types of items. 

3 Survey the storage facilities available in the 
existing laboratory for each type of material, 
and determine the adequacy of the facilities. 



4. Prepare plans for improving storage in the labo- 
ratory. 

5. Implement the plans by changing the storage 
facilities, or present your needs to the school 
administration. 

Each vocational-technical area has its own par- 
ticular storage needs and problems. A beginning 
teacher can identify these special needs by drawing 
on his/her knowledge and experience in the occupa- 
tion, by visiting other successful laboratory teachers 
in the area and discussing common problems, and by 
reading journals devoted to the subject. Common to 
all occupational areas, however, is the need for (1) 
convenient storage to minimize the effort needed to 
handle and control materials, (2) safety in the storage 
of hazardous substances, (3) security from damage 
or unauthorized use, and (4) an adequate amount of 
storage for present and future use. Following are 
some specific guidelines for planning laboratory stor- 
age facilities. 

Storage facilities should be convenient to the ser- 
vice entrance through which materials are delivered 
and close to the point of their use in the laboratory. It 
should not be necessary to carry large materials 
through the working area. It should also be easy for 
you to locate needed supplies quickly and take in- 
ventory of the stock accurately and conveniently. 

Materials should be visible and organized, not 
stacked behind each other on shelves or stored in 
difficult-to-reach places. Storage spaces should 
be well lighted. A metals supply rack, for example, 
should be located so the long bars can come straight 
in the service entrance, and the material should be 
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SAMPLE 3 

PLAN DRAWINGS 



0 Laboratory Layout Presenting 
Miany Problem 

(a) Odtd6brtool:panel lacks security' 

(b) Service door small, difficult to monitor 
(C) Trafiic lahe obstructed 

(6) Cabinet blocks- teacher's view 



E) Machine area out of sight from teacher's 
station 

(f) Supply room difficult to control 

(g) Storage rack inaccessible 



Outdoor Work Area 

0 
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® 



® 
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® 
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0 
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@ Problems Minimized 

(a) Service door enlarged and relocated for 
accessibility 

(b) Portable tool panel can be moved into 
laboratory 

(c) Teacher's station relocated for better 
control 

(d) More floor space for project work 

(D Open storage permits better supervision 
(?) Individual study area provided 
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sorted by type of metal and size so any desired piece 
can be located quickly. 

Many vocational areas use materials and supplies 
that require specific safe storage conditions. The 
materials may be flammable, explosive, toxic, cor- 
rosive, or have other hazardous characteristics. Ex- 
amples of these kinds of materials are tanks of weld- 
ing gases, acids, paints, solvents, and radioactive 
materials. 

Local fire codes involving these kinds of materials 
must be complied with. Typically, flammable liquids 
should be stored in a concrete storage room, outside 
the laboratory proper. The regulations of the Occupa 
tional Safety and Health Administration (OSHA) 
describe the required storage facilities for all such 
material. Every vocational teacher should obtain a 
copy of OSHA regulations from the agency's regional 
office and follow the regulations scrupulously. 

Some laboratory materials need to be stored 
in controlled conditions if they are to maintain their 
quality and perform property. Food and photographic 
film should be stored at fairiy low temperatures. 
Furniture lumber and printing papers need to be 
stored in conditions of controlled humidity. Cleanli- 
ness is a special requirement for storing office sup- 
plies and photographic supplies. 

Certain drugs and chemicals should be kept in a 
dark place. Extreme precision tools and equipment 
(e.g., the gauge blocks used in tool and die making) 
must be kept at a unifomi temperature if they are 
to function accurately. You will need to determine 
what materials in your laboratory require such spe- 
cial storage. 

It is becoming increasingly important to safeguard 
materials and supplies from theft, loss, or misuse. 
Almost all materials in the laboratory are subject to 



abuse of some kind, but there are particular problems 
in some vocational areas. 

Gold and other precious metals used in a dental 
technician program need secure storage. In health 
occupations lalx)ratories, extremely thorough pre- 
cautions must be taken in the storage of drugs, 
hypodermic needles, and syringes; these should be 
controlled as they are controlled in a hospital. Small 
and valuable electronics parts, valuable nietals, and 
expensive small tools and instruments may also 
need to be kept in locked storage cabinets. 

Central storerooms serving several laboratories, 
as well as tool rooms located within a single labora- 
tory, are losing favor among vocational teachers. 
Having tool panels located near the work stations 
where they will be used is usually much more ef- 
ficient. If there is a specially designed and designated 
holder for each tool or instrument, the student can 
locate it quickly, and you can make a check of the 
panel conveniently ami accurately at the end of the 
class period. Some toois and instruments, of course, 
may be too delicate, large, or expensive to be placed 
on an open panel. 

There are several techniques that you may use to 
get the most out of the storage space that is available 
in the laboratory, including the following: 

• Use the space under wori<benches for storage of 
bulk and sheet materials. 

o Store long and light materials (e,q., molding, 
plastic rods) vertically instead of- horizontally. 

• Use outdoor space to store weatherproof mate- 
rials that are needed only infrequently. 

• Cut large stock and divide bulk materials into the 
smaller sizes that will actually be needed by 
students, storing the small materials on shelves 
or in cabinets. 
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The Laboratory Environment 



You have direct responsibility for the environ- 
mental conditions in the laboratory. It is important that 
the environment be conducive to student learning 
and that the laboratory be a safe and healthy place in 
which to work. The factors that must be considered in 
planning and providing for a good environment are 
(1) illumination, (2) atmospheric conditions, (3) 
acoustics and sound control, and (4) aesthetics and 
color. Laboratories that are noisy, dark, uncomfort- 
able, or ugly cannot provide the setting necessary for 
efficient learning or pleasant associations with the 
work of the occupation. 

In some teaching situations, you may have only 
limited control over these conditions. The custodian 
may regulate the temperature and room ventilation, 
while acoustics and room appearance may be inte- 
gral with the building and difficult to improve. In any 
case, however, you should check existing conditions, 
compare them wHh the ideal, and develop some plan 
for any needed improvement. 

The plan may simply be to document the needs 
and present them to the school administration (or 
school evaluation committee) or gradually to seek 
resources and permission to get the job done. You 
need to work cooperatively with the custodial staff to 
be sure that all the service systems are working 
properly and that the environmental requirements of 
the laboratory are being met as well as possible. In 
a time of energy conservation programs, you may 
need to work closely with your administration tc be 
sure that your program's minimum needs— in terms 
of lighting, heat, and ventilation— will be met. 

Illumination 

One basic factor in organizing any vocational labo- 
ratory is that of providing proper lighting for the work 
to be done there. Insufficient or improper illumination 
can be depressing to students, cause fatigue, be 
a safety hazard, and lead to errors or poor-quality 
work. If nothing more, you should be able to maintain 
reasonable illumination by (1) making sure the light- 
ing system is functioning properly, (2) turning on 
lights when they are needed, (3) having bulbs and 
tubes replaced with the appropriate type as needed, 
and (4) having tubes and fixtures cleaned at regular 
intervals. 

The lighting in the laboratory should be sufficient 
for the type of work being done. Simple tasks that 
involve manipulating large objects require only a nor- 
mal level of illumination, while fine and accurate work 
requires high-level illumination. There are detailed 
tables available showing recommended lighting 
standards for almost all fields of work. If you are 
interested, you may consult this information. How- 



ever, the standards are stated in foot-candles, a unit 
of measure that must be calculated using a light 
meter. A more general description of lighting needs 
follows: 

Very Low Lighting 

• Television viewing 

• Storage rooms 
Moderate Lighting 

• Waiting lounges 

• Conference rooms 
Good General Lighting 

• Classrooms 

• Reading 

• Assembly processes 
High-Level Lighting 

• Drafting 

• Sewing 

• Inspection 
Very Bright Lighting 

• Extra-fine assembly 

• Color identification 

• Very severe visual tasks 

The amount of light is not the only important factor 
in providing good lighting, the quality of the light 
should also be considered. Natural light provided by 
north windows is, in general, excellent, but it is obvi- 
ously affected by weather conditions and time of day. 
In addition, recent trends in energy conservation 
have tended to reduce window sizes. Good general 
illumination is free of glare and even, with low con- 
trast between the work area and the background. 
Well-designed fluorescent lighting can provide this. 
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The color characteristics of the light should be 
chosen for the type of laboratory. This can be done by 
selecting the appropriate tube or bulb. Fluorescent 
lighting tubes, for example, are available in several 
types that have slightly different color characteristics. 
The "cool white" type is the kind usually used for 
general classroom Illumination. It has a natural and 
pleasing balance of white light. "Wamn white" is 
somewhat pinkish in tone, while "daylight" tubes are 
designed to simulate natural noon light as closely as 
possible. The common household light bulb (the in- 
candescent bulb) gives a wann light in a concen- 
trated area. Following are some examples of lighting 
situations: 

• Food service areas should use "warm white" 
fluorescent tubes to make foods (especially 
meat) look more appetizing. 

• Cosmetology laboratories also should use 
"wami white" light because it makes flesh tones 
look more appealing. 

• Reading and general classroom work should be 
lighted by "cool white" tubes. 

• Colors are most accurately rendered in "cool 
white" or "daylight" illumination. Textile labora- 
tories, fashion design laboratories, and graphic 
arts shops should have "daylight" illumination 
available. 

• Incandescent bulbs can be used to provide an 
intense spot of light for demanding visual tasks 
or for displays. 

• Special lights may be required for certain techni- 
cal processes (e.g., orange or red safelights for 
photographic processing, ultraviolet light for 
metal inspection, or special fluorescent light for 
stimulating plant growth). 

Atmospheric Environment 

Laboratories that are too hot or too cold, are badly 
ventilated, or have humidity that is too high or too low 
cause students to be physically uncomfortable and, 
thus, present a less than ideal environment for learn- 
ing. In severe conditions, the laboratory environment 
may actually pose a threat to the health of students 
and teacher alike. It is your responsibility to see that 
student health is not jeopardized by potentially harm 
ful dust, exhaust emissions, fumes, or gases that 
may originate In the laboratorv 

The best laboratory atmosphere will be one in 
which the air is clean, odorless, and free of harmful 
gases. The air will be continually moving, without 
sharp drafts. The temperature of the room will be kept 
at an appropriate level for the activities taking place. 
The humidity level In the room will be comfortable. In 
spite of modern heating and cooling systems and 
specially designed exhaust systems, such an atmos 
phere is not always easy to achieve. The situation is 
not helped any by the fact that some vocational labo> 
ratories are in quarters not originally planned for 



them. For example, what may be a satisfactory heat- 
ing and ventilating system for a standard classroom 
may be woefully inadequate for an active laboratory. 

The optimal temperature for a laboratory will vary 
with the type of wori<. Very active, heavy wori< (e.g., 
masoniy or foundry) may best be done at 65°F. or 
even lower. Inactive, light, and very accurate work 
(e.g., watch repair or drafting) requires a temperature 
about 72°F. Humidity (if it can be regulated at all) 
should generally be maintained at about 30 percent 
for maximum comfort and health. 

Many laboratories have their own problems of ven- 
tilation. The technical processes involved in some 
occupations produce excessive heat, fumes, and 
noxious odors that must be removed from the envi- 
ronment as quickly as they occur. The standard p?ac- 
tice is to install a metal collector hood over the source 
area and to use an exhaust fan to vent the fumes to 
the outside. In the case of dust, a central vacuum 
system is often used, with inlets placed in several 
locations in the laboratory and the dust collected in 
large cloth bags that must be emptied periodically. It 
is not a satisfactory solution to simply disperse the 
pollutants by moving the air through the laboratory 
with a circulating fan. 

Among the special environmental problems in vo- 
cational laboratories are the following: 

• Toxic fumes may be irritating, debilitating, or 
even lethal. They must be removed quickly and 
thoroughly by exhaust systems. Examples are 
welding (particularly with some metals such as 
zinc), photographic and cleaning chemicals, 
gasoline engine exhaust emissions, and certain 
adhesives. 

• Smoke and particles in the air must not only be 
removed from the source, but should be filtered 
out of the air. This problem exists in food prepa- 
ration, spray painting, and woodworking. 

• If it is not already a legal requirement or institu- 
tional regulation, cigarette smoking should not 
be permitted in the vocational laboratory. Smok- 
ing can affect the health and safety of all stu- 
dents. 

• Excessive heat is usually readily dealt with by 
simple exhaust systems. This condition often 
occurs in metal foundry, food preparation, and 
dry-cleaning laboratories. 

• Strong odors, though they may not be hazard- 
ous, are very unpleasant and should be con- 
trolled before they affect the rest of the school 
Removing the source and exhausting the air are 
the usual remedies. 

• Many technical processes requ.re very stnctly 
regulated conditions of temperature and/or hu 
midity. Examples are furniture finishing with lac 
quers, plant growing areas in ornamental hort; 
culture, and chocolate candy making. Labora- 
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tones in which these kinds of activities take 
place must be planned to include the specialized 
equipment needed to maintain the required en- 
vironmental conditions (e.g., humidifiers, dehu- 
midifiers, auxiliary heaters, air conditioning and 
refrigeration equipment or blowers). 

Sound Control 

When students are actively working and machines 
are in operation, there is going to be some noise. The 
crucial concern is to keep the sound at a level that Is 
not fatiguing or harmful and that allows students and 
teacher to communicate easily and accurately. Since 
a considerable proportion of instruction is through 
speech, if students can't hear clearly, they will have 
difficulty learning. 




Continuous loud noise inside the laboratory can be 
more serious than Is usually realized. Common re- 
sponses to noise are irritability, tension, and inability 
to concentrate. Prolonged exposure to high noise 
levels can cause temporary hearing loss and, 
eventually, permanent damage. This kind of noise is 
often given off by electrically powered machines such 
as wood routes s, saws, and planers, as well as small 
gasoline engines. 

Machine noise may be controlled by surrounding 
the motor with fiberglass or similar insulation. Or, it 
may be controlled by mounting the machine on pads 
(such as cork) to prevent the noise and vibration from 
being transmitted to the floor. It may be possible 
to build an enclosure, covered on the interior with 
acoustic material, for a noisy machine. In clean labo- 
ratory areas, carpeting the floor can bring down the 
noise level significantly. If noise control can't be built 
into the laboratory facility, students may have to be 
required to wear ear-protection devices. 

Another sound problem is that of poor acoustics. If 
sound is refl;icted by walls and ceiling and reverbera- 
tion times are long, speech becomes unintelligible. 



Reverberation is the continuation of the sound after 
the source has stopped. Hard-surfaced building ma- 
terials, such as concrete and tile, reflect sound and 
increase the echos. Carpets, draperies, and acousti- 
cally treated ceilings are the standard remedies for 
reflected sound. 

Attractive Environment 

It may seem that a vocational laboratory need not 
be physically attractive as long as it allows the stu- 
dents to learn the skills of the occupation. There are, 
however, some genuine benefits to having a working 
environment that is pleasing in its order and propor- 
tions, colorful, and varied in materials. 

Students should work in a setting that at least 
meets the standards that apply in the occupation so 
they become familiar with the setting and associate 
with it. Learning in surroundings that are attractive 
generates good feelings and pleasant associations 
so students will want to continue learning. Careful 
selection of color can affect students psychologically 
and can have a beneficial stimulating effect. In your 
efforts to improve the laboratory, you can organize 
furniture and equipment to present an ordered ap- 
pearance, select appropriate colors for walls when 
the lat}oratory is periodically repainted, and add sim- 
ple touches such as plants or posters to enhance an 
otherwise sterile setting. 

Colors, in particular, have an important effect on 
the appearance of the latx)ratory. Some colors tend 
to soothe and relax, others stimulate and excite, 
while still others depress and irritate. Yellow appears 
cheerful, reds are stimulating, blue calms and ap- 
pears cool, and green has pleasant associations with 
nature. 

Applied to a laboratory, lighter colors tend to make 
the room seem larger, dark colors make it appear 
smaller. Warm colors (the yellows, browns, and reds) 
suggest hospitality, friendliness, and security. The 
cool greens and blues, on the other hand, are 
associated with efficiency and accuracy. You may 
create the psychological environment you desire by 
carefully selecting colors tor the various parts of the 
laboratory. 
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Laboratory Planning Sequence 



You may be an instructor in a new professional 
position, or you may be ready to add a new instruc- 
tional area to your vocational program. Or, you may 
simply want to reevaluate and review the adequacy 
of your laboratory instruction. You will need to estab- 
lish a logical sequence of work in order to take all 
factors into consideration and arrive at a rational 
laboratory plan. The following is a suggested plan- 
ning sequence for reorganizing an existing facility: 

1. Review the statements of educational goals 
and objectives for your vocational program. 

2. List the leaming activities ihat are to take 
place in tho laboratory. 

3. Examine the equipment and supply lists for 
the projected leaming activities. 

4. Detemiine all the major dimensions of the ex- 
isting facility, including storage rooms, doors, 
and windows. Use a measuring tape to obtain 
reasonably accurate measurements. 

5. Figure the total square footage of the labora- 
tory, and divide by the anticipated student en- 
rollment to determine the adequacy of the 
space in terms of square feet per student. 

6. On graph paper or using a drawing board, 
make a plan drawing of outside walls, parti- 
tions, and storeroomG, drawn to scale. Indi- 
cate the location of doors and windows, 

7. On the orawing, indicate the other pernia- 
nently fixed objects in the laboratory (e.g.. 



sinks, counters, very large machines, gas 
lines, exhaust fans, or hydraulic lifts). 

8. Determine the approximate boundaries of 
each of the desired activity areas to be in- 
cluded in the laboratory. 

9, Arrange the furniture and equipment on the 
plan drawing. Use scaled patterns or models 
of the equipment. Consider the relationship of 
the storage of tools and materials, sequence 
of operations, safety zones, operation space, 
and traffic lanes. Experiment with many al- 
ternative arrangements. When the arrange- 
ment has been decided on, draw the outlines 
of the furniture and equipment on the plan 
view. Label each piece. 

10. Determine the location of auxiliary equipment 
and facilities (e.g., tool panels, supply racks, 
chalkboard, or display areas), 

11. If applicable, decide on color schemes for 
walls, equipment, furniture, and carpeting. 

12. Prepare a set of notes giving information 
about the procedures for implementing the 
laboratory organization plan. This may in- 
clude any necessary remodeling, additional 
equipment, new furnishings, painting and 
cleanup, and moving. 

13. Prepare a step-by-step plan for completing 
the reorganization and improvement of the 
laboratory. 
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Obtain a copy of the regulations of the Occupational Safety and Health 
Administration. This government document, called Occupational Safety and 
Health Standards, should be available to you by writing or telephoning the 
local area office of OSHA nearest you. The location and number can be found 
in city telephone directories under U.S. Government, Department of Labor. 
Copies of this publication are also available in the government documents 
section of most libraries. 

Read the contents page to become familiar with the organization of the 
document, and then read the sections dealing with the materials or equipme; it 
commonly used in your specific vocational laboratory. 



/ 

■ Optional 
IjL Activity 

▼^3 




For more information on the principles and procedures involved in planning 
and organizing a vocational laboratory, you may wish to read Stomn, Manag- 
ing the Occupational Education Laboratory, pp. 33-81 . 

in evaluating your vocational facilities for possible improvement, it is very 
helpful to use a checklist that identifies cun-ent safety and health regulations. 
Such a comprehensive seif-inspection checklist is included as Chapter IV in 
the following supplementary reference: Wahi, A oafety and Health Guide for 
Vocational Educators. Other chapters in this reference that you may wish to 
read cover the following topics: 

• Legal implications of the regulations included in the Occupational Safety 
and Health Act of 1970 

• Applicability of the regulations to school and staff 

• Detailed descriptions of the provisions and standards of the regulations 

• Definitions, fomiat, guidelines, procedures, and related information 
needed by the educator to incorporate safety and health into the educa- 
tion program 

• List of hazards and standards, along with the source of each 

• Lists of related resource materials, agencies, and organizations 



The folla»v|ng items check your comprehension of the material in the informa- 
tion sheet, Organizing the Vocational Laboratory, pp. 6-22. Each of the seven 
items requires a short essay-type response. Please explain fully, but briefly, 
and make sure you respond to all parts of each item. 



SELF-CHECK 

1. There are many things to consider when planning your vocational facilities. One of the most 
important is ensuring that the facilities themselves will meet educational needs and requirements 
What does this mean to you as a vocational teacher as you begin planning for improving your own 
laboratory? 
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2. Probably few laboratory teachers feel that they have enough space in their laboratories for all the things 
that need to be done there. How can you determine whether, in your specific program, you have adequate 
space (if it were used efficiently) or whether you have legitimate grounds for asking your school administra- 
tion for an addition to your laixiratory? 



3 What principles of planning should you use to determine the kinds of storage space you need in the 
laboratory for your occupational service area? 
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4. Perhaps you have heard vocational teachers say, "The ventilation and noise in my laboratory are really 
bad, but the students and I got used to it after a while and never notice it." Does this statement agree with 
what you know about good environments for learning? Explain your response. 



5. Suppose that in your training program there are at least some operations or processes that involve 
very concentrated tasks requiring fine or very accurate workmanship. How does this affect the design 
and organization of your laboratory? 
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6. If a fellow teacher were having some discipline problems with his or her class, how could this teac^^er 
organize the laboratory facility to help minimize the chances of behavior problems occuning? 



7. After the students have left for the day, you wander over to the laboratory next to yours for a bit of relaxed 
conversation. The instructor pushes some papers off a chair and motions for you to sit down while she 
heats water for tea over a bunsen burner. As you and Daisy Ratferty have your tea together, you mention 
that you have some ideas for improving your laboratory and are going to read the regulations of the 
Occupational Safety and Health Administration (OSHA) to be sure that your lab meets their safety 
requirements. 

Daisy tosses her used tea bag at the wastebasket (and misses), and then replies. "I wouldn't bother about 
OSHA. That's for industries, not schools— and besides, they'll never come around here to check up, so 
why should we wa.y? We can't do anything about these labs anyway— that's the school board's 
responsibility." 

How would you respond? 
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Compare your written responses to the self-check items with the model 
answers given below. Your responses need not exactly duplicate the model 
responses; however, you should have covered the same major points. 



MODEL ANSWERS 



1 . You must remember as you plan your laboratory 
that the most important concem is that of further- 
ing the instruction of students. The laboratory is 
not designed for your use or to please the ad- 
ministration. Plans for reorganizing or replanning 
a vocational laboratory must begin with a clear 
conception of the goals and objectives of the 
specific occupational training program. Then 
planning must be done to make the latK)ratory 
help in the achievement of these objectives. 

Another educational requirement that should dic- 
tate the nature of the facilities is that of the teach- 
ing approach to be used. The laboratory should 
facilitate the use of the selected instructional 
methods. The student project method may call 
for large areas of open floor space, while the 
competency-based approach should have indi- 
vidual study carrels in the laboratory for student 
use. 

All aspects of the design and organization of the 
laboratory should be concerned with the welfare 
of students and teacher. Anything that hampers 
learning, such as noise, confusion, or inade- 
quate lighting, should be corrected. Laboratories 
should help make leaming easier and more 
pleasant— not more difficult. If fulfilling these 
educational requirements entails the expendi- 
ture of money or effort, then these resources 
should somehow be found. 

2. Determining whether or not you have adequate 
space in your laboratory need not be a matter of 
guesswork or personal preference. There is a 
definite procedure that will help, as follows: 

1. Measure the existing laboratory space and 
detemnine its major dimensions. Do not in- 
clude the storage areas. 

2. Calculate the total square footage (area) of 
the laboratory. In a rectangular room, figure 
the length timds the width, in feet. In an inreg- 
ulariy shaped space, you may have to figure 
small areas separately and add them all to- 
gether. 

3. Estimate the maximum number of students 
that will be enrolled in any one class. 



4. DivideJbe total square footage of the labora- 
tory by the number of students. 

5. Compare the result with the recommended 
standards of square feet per student for your 
specific laboratory subject. (Consult sample 
2, p. 1 5, or the reference given there.) 

6. If the space is adequate, or even generous, 
consider yourself fortunate. If it is inade- 
quate, take steps to limit enrollment or, much 
t>etter, to acquire additional space. 

Not only should a laboratory have sufficient 
storage space, it should also have the right kinds 
of storage for tools, materials, equipment, and 
projects. As you plan for storage, the first step is 
to identify all the materials to be used in the 
program that will require storage of some kind. 
From this list, it should be possible to identify the 
special storage conditions that are required, 
whether this is a matter of security, safety, at- 
mospheric conditions, or size. 

It may be easier to determine the storage needs 
of the materials than to determine the kinds of 
storage that will satisfy those needs. You may 
want to consult OSHA guidelines if the problem is 
one of storing hazardous materials. It is also 
helpful to consult the literature of the occupa- 
tional area, draw on personal experience in in- 
dustry, or visit other laboratories with exemplary 
facilities. Other standard references for building 
construction can also suggest solutions to stor- 
age problems. 

You may become accustomed to conditions, and 
you may no longer consciously notice the prob- 
lems, but your body is affected nonetheless. The 
wrong temperature, poor air quality, or inade- 
quate light tend to create physical and psycho- 
logical difficulties. Students may suffer loss of 
interest, tension, depression, or inability to con- 
centrate, and no one may realize that the cause 
is the environment of the laboratory itself. Exces- 
sive noise, for example, may have very definite ill 
effects even though you claim that you don't hear 
it anymore. 
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The quality of the laboratory environment should 
be assessed on as objective a basis as possible. 
If necessary, you can measure the light in the 
room, check the temperature, and measure the 
humidity. Noise levels (^nd their effects) and air 
quality are more difficuii to detemiine, so it may 
actually help if an outside observer is called in to 
make an objective evaluation of these condi* 
tions. The laboratory environment must be obvi- 
ously wholesome, not simply tolerable. 

5. The requirements for each such demanding task 
may be somewhat different, but in general there 
are some design considerations that should be 
considered. For fine and accurate work, very 
high light levels are needed, free of glare and 
with little contrast between the work and back- 
ground. 

The laboratory area where the demanding tasks 
are done should be as quiet as possible because 
noise interferes with concentration. It should also 
be free of distraction and disruption, so an iso- 
lated or separated area may need to be provided. 
Because the student will be relatively inactive 
when doing the work, there should be a gently 
moving flow of air of the right temperature. All of 
these factors will have to be considered when the 
laboratory is organized. 

6. A poorly organized laboratory may actually be 
conducive to poor behavior, while a thoughtifully 
planned one can minimize behavior problems. 
Reorganizing the laboratory is not likely to 
change a disruptive group of students into quiet 
and conscientious workers, but it can help. There 
are a number of things your fellow teacher can do 
to the laboratory, as follows: 

• Check that he/she can see student activity 
in all parts of the room from any place in the 
room. Remove any obstacles to vision and 
hearing. 

• Locate his/her desk or work station so that it 
controls the entrances and exits to the labo- 
ratory. 

• Locate tool panels and storage so they are a 
short distance and in a direct line from work 
stations to prevent students from disturbing 
each other as they pass. 

• Design tool panels that can be readily 
checked. Keep hazardous or valuable items 
in secure storage. 



• Provide wide aisles and clear walkways so 
he/she can move quickly to a trouble spot. 

• Control machine noise by padding or insula- 
tion. Noise begets more noise, which leads 
to difficulty in learning. 

7. Daisy seems to be grabbing at any excuse to 
avoid thinking about her laboratory. She needs to 
understand that the safety guidelines and regula- 
tions of the Occupational Safety and Health Ad- 
ministration do indeed apply to school labora- 
tories. 

Up to this time, the major enforcement effort has 
been in industrial plants, but that is no reason for 
vocational laboratory instructors to feel compla- 
cent about their facilities. It is the responsibility of 
all vocational teachers to know the local and 
national safety regulations that apply to their oc- 
cupations and to make every effort to see to it 
that their laboratories comply. 

It is important that vocational laboratory facilities 
be as efficient and safe as they can be. The 
health and safety of the students (and the 
teacher) are of paramount concern, and any rec- 
ommendations that would help to make working 
in the laboratories safe and pleasant should be 
investigated. 

Students should also learn what safe working 
conditions should prevail in their chosen occupa- 
tions, and they can do that by working in a labo- 
ratory that represents a model of excellence. The 
habits that they acquire in your training program 
and the lessons they leam about shop organiza- 
tion will stand them in good stead when they 
have responsibility for their own establishments. 

The OSHA regulations and guidelines can help 
you to make a strong case to your school or 
college administration when the opportunity 
arises to lenovate or reorganize the laboratory. 
The weight of the federal government is behind 
those regulations, which is hard for any adminis- 
trator to ignore. 

Your plans for improving the laboratory will have 
more impact if you can show they are not just the 
result of personal preferences but are based on 
the recognized requirements of the occupation. 
Every vocational teacher is responsible to at 
least some degree for his or her laboratory and 
should not pass off that important responsibility 
to others. 



Level of Performance: Your written responses to the self-check items should have covered the same major 
points as the model answers. If you missed some points or have questions about any additional points you 
made, review the material in the information sheet. Organizing the Vocational Laboratory, pp. 6-22, and in 
Occupational Safety and Health Standards, or check with your resource person if necessary. 
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Learning Experience II 



OVERVIEW 
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Arrange through your resource person to visit a vocational education lalwra- 
tory that trains students in the basic or beginning courses of your occupational 
specialty and to observe an ongoing program. 

During your visit, note the learning activities taking place, how the students are 
going about their tasks, and the efficiency with which laboratory work is being 
accomplished. Obtain the major dimensions of the laboratory and the location 
of the major fixed items of construction or equipment (e.g., doors, windows, 
sinks, or exhaust fans) that affect the laboratory anrangement, 

!f there is no laboratory available to you that is directly concerned with your 
vocational interests, visit a laboratory that is as closely related as possible. 



Using the Vocational Laboratory Observation Checklist, pp. 31-32, examine 
the laboratory facilities and evaluate each item given on the checklist. Add any 
items to the diecklist that are important to your specific occupational area. 

In conducting your observation/evaluation, you need to keep in mind that your 
evaluation is unofficial. You are a guest of the institution involved, and as such, 
it is not your place to criticize the facility or dictate actions that should be taken. 
If the institution's staff wish to have feedback concerning your findings, this 
should be arranged through your resource person. 

Prepare a summary report of your recommendations for improving each area 
of the laboratory facilities. Be specific and positive in your statements. Limit 
your comments to the planning and organization of the facilities, not the 
content of the program or the management of students. 

Prepare appropriate drawirigs, sketches, plans, photographs, or descriptions 
that will help you present your ideas for reorganizing and/or replanning the 
laboratory. 
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VOCATIONAL LABORATORY OBSERVATION CHECKLiST 



Directions: Place an X in the NO, PARTIAL, or FULL box to indicate that each ^ 
of the following confiponents was not accomplished, partially accomplished, 



or fully accomplished. If, because of special circumstances, a component oitt 

was not applicable to the particular laboratory you are visiting, place an X in the 

N/AbOX. RMOurce Person 



LEVEL OF PERFORMANCE 



1. Each student is provided with a work area: i — i j — i i — i Ife^ 

a. of adequate size I I I I I I |£J 

b. appropriate to the laboratory activities □ □ □ a 

c. equipped with needed tools or instruments □ □ □ 

2. Each student is provided with storage space: i — i i — i i — i 

a. for personal effects , I I I I I I 

b. for projects and unfinished work □ □ □ 

3. The laboratory floor space meets the recommended size for the occu- i — i i — i i — i 
pational service area I I I I I I 

4. Storage for laboratory equipment and supplies: i — i j — i i — i 

a. is adequate in size I I I I I I 

b. is suitable for the materials to be stored □ □ □ 

c. meets safety standards for hazardous materials . . . □ □ □ 

5. Storage for customer work: i — i | — i i — i 

a. is adequate in size I I I I I I 

b. provides needed security □ □ □ 

6. The arrangement of the major pieces of equipment in the labora- 

a. allows for sufficient working area around each piece . . □ □ □ 

b. permits quick and easy access by the teacher — □ □ □ 

c. permits the teacher to monitor student laboratory activities at all i — i i — i i — i 
times I I I I I — I 

d. provides traffic lanes for people and materials □ □ □ 
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7. The working environment of the laboratory: I — • 

a. provides adequate general ventilation I I 

b. provides special ventilation for problems of smoke, noxious fumes, i — i 
etc l_J 

c. maintains a healthful temperature EH 

8. The illumination in the laboratory: I — ■ 

a. is adequate for general work I I 

b. provides recommended lighting for special tasks O 

9. Sound control: I — . 

a. is maintained at safe levels I | 

b. pemnits instruction to be giver; without difficulty or interference [Z] 

10. There are areas within the laboratory for: ■ — i 

a. individual study or instruction I I 

b. small-group instruction EH 

c. class instruction EH 

1 1 . An attractive and suitable waiting area is provided for customers and/ i — i 
or clients I | 

12. Appropriate occupational conditions and standards are simulated as i — i 
closely as possible I I 

13. Appropriate media facilities are provided: I — . 

a. for individual students I | 

b. for the total class EH 

14. A convenient teacher*s station is provided within the laboratory EH 

1 5. Bulletin board and exhibit areas are provided in the laboratory EH 

16. □ 

17. □ 

18. □ 

19. □ 

20. □ 



□ □ Hi 

□ □ s 

□ □ lii 

□ □ Hi 

□ □ a 

□ □ 10] 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ lij 

□ □ |S' 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 
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For creative and up-to-date ideas concerning the organization of vocational 
education laboratories in your specific vocational service area, refer to the 
journals and periodicals serving your field. You may find it useful to browse 
through the issues of the last year or two, looking not only at the formal articles 
on the subject of laboratory planning, but also advertisements for laboratory 
equipment. Some vocational periodicals have annual planning issues that are 
particularly valuable (e.g.. the April issues of Industrial Education). 



After you have evaluated the vocational laboratory and developed plans for its 
improvement, arrange to have your resource person review and evaluate your 
work. Give him/her the Laboratory Planning Checklist, pp, 35-36. to use in 
evaluating your work. 
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LABORATORY PLANNING CHECKLIST 



Directions': Place an X in the NO. PARTIAL, or FULL box to indicate that 
each of the following performance components was not accomplished, 



partially accomplished, or fully accomplished. If, because of special cir- ^'t* 

cumstances, a performance component was not applicable, or impossible 

to execute, place an X in the N/A box. RMOurc* "arson 



LEVEL OF PERFORMANCE 

In evaluating the laboratory, the teacher: i — i i — i i — i fr~ji 

1. evaluated all the appropriate areas of the laboratory I | | | | i 

2. applied general principles of laboratory planning and organization i — i i — i i — i \j^r^ 
to the specific situation I | I | | | 



3. accurately identified the important characteristics and major i — i i — i t — i jr~j 
deficiencies of the laboratory I I I | I | j£M 

4. dealt only with laboratory facility planning and organization, rather than i — i i — i i — i 
with management I I I 1 I | 



The teacher's recommendations and plans for the improvement of the 

laboratory: i — i r — i | — i tpriii 

5. corrected all the major deficiencies identified in the laboratory . . I I I I I I ' ' ' 

6. were feasible and practical in application □ □ □ 

7. were realistic in terms of the actual laboratory situation □ □ □ 

8. were in keeping with the goals and objectives of the vocational i — i i — i i — i 
- education program I I I I I I 

9. were presented in a well-organized, clear, and readable form □ □ □ 

10. made adequate provision for: i — i i — i i — i 

a. individual and group instruction I I I I I I 

b. materials and equipment storage □ □ □ 

c. safe handling of hazardous materials and processes . . . □ □ □ 

d. student traffic lanes □ □ □ 

e. student work stations □ □ □ 

f. efficient operation of equipment □ □ □ 

g. special environmental requirements of the occupational tech- i — i i — i i — i 
nology I I I I I I 



m 



m 
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Level of Performance: All items must receive FULL or N/A responses. If any item receives a NO or PARTIAL 
response, the teacher and resource person should meet to determine what additional activities the teacher 
needs to complete in order to reach competency in the weak area(s). 
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Learning Experience III 



FINAL EXPERIENCE 




voca- 



■jyjjlh^ to/ 




'For a dafinition of 'actual ioaching situatton." so« tho instdo back covor 
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TEACHER PERFORMANCE ASSESSMENT FORM 

Organize the Vocational Laboratory (E-8) 



N«nn« 



Directions: Indicate the level of the teacher's accomplishment by placing 

an X in the appropriate box under the LEVEL OF PERFORMANCE heading, 

If, because of special circumstances, a performance component was not 

applicable, or impossible to execute, place an X in the N/A box. 



LEVEL OF PERFORMANCE 



In evaluating and planning for the organization of the voca- 
tional education laboratory, the teacher: 

1. reviewed the broad goals and specific objectives of the 
program to detemiine their effect on the laboratory fa- i — i 
cilities * I I 

2. reviewed student learning activities to determine their effect i — i 
on the laboratory facilities I I 

3. reviewed instructional procedures and techniques to de- i — i 
termine their effect on the laboratory facilities I I 

4. obtained recommendations on laboratory organization i — i 
from the advisory committee I I 

5. involved students in organizing the laboratory EH 

6. reviewed local and national safety regulations relative to i — i 
laboratory organization I I 

7. considered security precautions for the laboratory and its i — i 
contents I I 

8. reviewed occupational conditions and standards to ensure 

that the laboratory simulates the occupational environ- | — . 

ment I | 

9. reviewed recommended standard specifications for labo- | — . 
ratories in the specific vocational education area | | 

in organizing or reorganizing the laboratory, the teacher: | — . 

1 0. provided each student with an adequate work area | | 

11. provided each student with storage space for laboratory i — i 
work and personal effects I I 

12. provided adequate storage for laboratory equipment and"" i — i 
supplies I — I 

13. planned traffic patterns to avoid hazards and congestion D 



/ / 1» 



□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 



/ 



ERIC 



39 



40 



14. arranged the equipment and work stations to allow the i — i 
teacher to monitor and control laboratory activities I — I 

15. organized the laboratory to facilitate maintenance and i — j 
cleanup ' — ' 

16l provided for the safe handling of hazardous materials and i — i 

operations ' — ' 

1 7. provided an attractive and aesthetic environment, within the i — i 
context of the occupation i — ' 

18. provided a safe and healthful working environment for 
students in temis of: i — i 

a. ventilation ' — ' 

. . n 

b. illumination ' — * 

c. sound control I 

d. temperature D 

19. organized the laboratory to facilitate instoiction Q 

20. simulated appropriate occupational conditions and stan- i — \ 
dards ' — ' 

21 . provided an attractive and adequate waiting area for clients i — i 
or customers ' — ' 

22. planned for efficient and effective use of the teacher's i — i 
energies ' — ' 

23. arranged the facilities to allow individual, small-group, and i — i 
class instruction ' — ' 

24. provided study areas as well as active work areas C 



^ o ^ 



□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 



Level of Performance: All items must receive N/A, GOOD, or EXCELLENT responses. If any item receives 
a NONE, POOR, or FAIR response, the teacher and resource person should meet to detemnine what 
additional activities the teacher needs to complete in order to reach competency in the weak area(s). 
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ABOUT USING THE NATIONAL CENTER'S 
PBTE MODULES 



Organization 

Each module is designed to help you gain competency in a 
particular skill area considered important to teaching suc- 
cess. A module is made up of a series of (earning experi- 
ences, some providing background infomiation, some pro- 
viding practice experiences, and others combining these 
two functions. Completing those experiences should en- 
ablo you to achieve the temninal objective in the final 
learning experience. The final experience in each module 
always requires you to demonstrate the skill in an actual 
teaching situation when you are an intern, a student teach- 
er, an inservice teacher, or occupational trainer. 

Procedures 

Modules are designed to allow you to individualize your 
teacher education program. You need to take only those 
modules covering skills that you do not already possess. 
Similarly, you need not complete any learning experience 
within a module if you already have the skill needed to 
complete it. Therefore, before taking any module, you 
should carefully review (1) the introduction, (2) the objec- 
tives listed on p. 4. (3) the overviews preceding each learn- 
ing experience, and (4) the final experience. After compar- 
ing your present needs and competencies with the informa- 
I tion you have read in these sections, you should be ready to 
make one of the following decisions: 

• That you do not have the competencies indicated and 
should complete the entire module 

• Th at you are competent in one or more of the enabling 
objectives leading to the final learning experience and. 
thus, can omit those learning experiences 

• That you are already competent in this area and are 
ready to complete the final learning experience in 
order to "test out" 

• That the module is inappropriate to your needs at this 
time r 

Wtien you are ready to complete the final learning experi- 
ence and have access to an actual teaching situation, 
make the necessary arrangements with your resource per- 
son. If you do not complete the final experience success- 
fully, meet with your resource person and arrange to (1) 
repeat the expenence or (2) complete (or review) previous 
sections of the module or other related activities suggested 
by your resource person before attempting to repeat the 
final experience. 

Options for recycling are also available in each of the 
learning experiences preceding the final experience. Any 
time you do not meet the minimum level of performance 
required to meet an objective, you and your resource per- 
son may meet to select activities to help you reach compe- 
tency. This could involve ( 1 ) completing parts of the module 
previously clipped. (2) repeating activities. (3) reading sup- 
plementary resources or oompleting additional activities 
.suggested by the resource person. (4) designing your own 
Flearning experience, or (5) completing some other activity 
suggested by you or your resource person. 



Terminology 

Actual Teaching Situation: A situation in which you are 
actually wori<ing with and responsible for teaching sec- 
ondary or postsecondary vocational students of other oc- 
cupational trainees. An intern, a student teacher, an in- 
service teacher, or other occupational trainer would be 
functioning in an actual teaching situation. If you do not 
have accesgjo an actual teaching situation when you are 
taking the module, you can complete the module up to the 
final learning experience. You would then complete the 
final learning experience later (i.e.. when you have access 
to an actual teaching situation). 
Alternate Activity or Feedback: An item that may substi- 
tute for required items that, due to special circumstances, 
you are unable to complete. 

Occupational Specialty: A specific area of preparation 
within a vocational service area (e.g.. the service area 
Trade and Industrial Education includes occupational spe- 
cialties such as automobile mechanics, welding, and elec- 
tricity. 

Optional Activity or Feedback: An item that is not re- 
quired but that is designed to supplement and enrich the 
required items in a learning experience. 
Resource Person: The person in charge of your educa- 
tional program (e.g., the professor, instructor, administrator, 
instructional supervisor, cooperating/supervising/class- 
room teacher, or training supervisor who is guiding you in 
completing this module). 

Student: The person who is receiving occupational in- 
struction in a secondary, postsecondary, or other training 
program. 

Vocational Service Area: A major vocational field: agri- 
cultural education, business and office education, marinat- 
ing and distributive education, health occupations educa- 
tion, home economics education, industrial arts education, 
technical education, or trade and industrial education. 
You or the Teacher/Instructor: The person who Is com- 
pleting the module. 

Levels of Performance for Final Assessment 
N/A: The criterion was not met because it was not appli- 
cable to the situation. 

None: No attempt was made to meet the criterion, al- 
though it was relevant. 

Poor: The teacher is unable to perfonn this skill or has only 
very limited ability to periorm it. 
Fair: The teacher is unable to perfomn tnis skill in an ac- 
ceptable manner but has some ability to perionn it. 
Good: The teacher is able to periorm this skill in an effec- 
tive manner. 

Excellent: The teacher is able to perfonn this skill in a very 
effective manner. 
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titles of the National Center's PiBif ormancerBased Teacher Education Modules 



: CMtyofy A: . ^foffnm PtaivninQf ptv«(k)piTwnt; and EviluMion 

"Ar-^: 'R«pOf11htFkKingso(kConvmjf^ 

''A^S.: .M«lma^n«nOcc^p«tfon«IA 

< DtviMop Pro^riim Qoato and Otjirct^M 
Conduct im Ooaj|)«l<cnil Ari^ 
'OtyfkvftCoorMOfSludyV : 
0«v«fop Long-^tehgt Prograrn 
A-10- 'CondudaS«udfn(R)iow*UpSlud^ 
A^tl. .EyalM^^YourVccifiorvMP^^ f' 

OMjH^ Ptanning 

•D*(«rn«n«NMKfeahdbi^^ 
B^2- Oty«iopSludantPar(drmancaOtj«^^ 
B-3 DtvatopaUnitollnstiuctkin ' 
',B-4' Dtvtlop a Uuon Ptih 

S«(aci Student (nttruaionalMatariafai 
B-a: Prapvo TMCh«r<M«da lnsm)ctV)nal Matadab 

.CajtogoryC: tnt^ructfonal Ex 

C-i OlffctRaWTripa 

C-2 Condud Group DiKuastons. Pant) Discusskx^ and Sympt^ 

C-a EmptoyBraln«V)nTiing,8uz20roup;andC>M$t^ 
04 ^.DirtdStudanUinlnatructingOtharSiudants 

C-5 Employ SjmulabooTachniques 

(>« GuidoShJdani Study 

C-7 OiractStudanC Laboratory Exparitnct 

C«a DiractStudontain Applying Probl«n-So^ingTacttf)iquM 

C-9 Employ thaProjKtMatfiod 

C-10 lotroducaaLaaaon 

C-11 SunvnariztaLacaon 

C-12 ErnptoyOralQuastioningTtdiniquas * 

C- 1 3 Employ Ratnfoixamtnt TadwiquM 

C-14 Provid«lnstnJct)on for Stowar and Mora Capabi«Loam«rs 

015 Pra$«manlllu$)ratadTaK 

0-16 Oamonsirat«aManipulativ«Slu{l 

C-17 Damon^ateaConcaptorPrindpla 

C-18 Individualtsa Inatruction 

G-19 Emptoytti«TaamTaadik)9 Approach 

C-20 llMSubfactMattarExpartstoPraaontJnfomution 

C-21 PrtparaBullatinQotfdaandExtiibita 

C-22 Praaaminformatkx) with Mode(a,RtalOtjacU. and BannelB^ 

C-23 PrtMnt Information with Ovarhaad and OpaquaMattrlals 

C-24 Prasaot Information with Rinurtripa and SUd«9 

C-25 Prcsant Information with Films 

026 Pra$ant Information with Audk9Racor(fings 

C-27 PrMtntSnfoimationwtthTalavitadandVidaotapodMatartAls 

C-28 Employ Programmad instnictNXt 

C-29 Presant information with lhaChalktJoard and FVp Chart 
ProvidaforStudanta'LaamlngStylas 

C4it«go(yD: Snstnictloiurf Evakjation 

D-1 EatabNah Studant Paifonnanca CrKaria 

D-2 AssasaStudtntPafformanca: Knowiadga 

CKJ Asdaaa Studant Perfomtanco: Attnudaa 

CM Aasairf Studant Parfomnanca: SKiSs 

0>5 Ottatmina Studant Gradas 

D-€ Evaluata Your Inatnjdional Effacth/tnass 

CatagoryE: InaSnictional Monagamtm 

E-t Project VttlrtJctionainaaourcaNaeda 

E-2 Manage Your Budgatv>gvK!RapcrtingRe<ponaa>)ilioa 

E^ An«iga for knprovamant of Your Vocational FadSUas 

E-4 miaMainanftigSyalam 

£-5 ProvidaforStudantS^ 

E-«.« PravldaforlhariraCAIdNaadaofStudants 

E-7 Atalat Sludants \n Davafoping Sa)(-Oiacipft)a 

E-0 OrganlzathaVccaifonal Laboratory 

E-9 M«iagothaVocatfon:M Laboratory 

E-10 Con^PTObfttmaolSiudantq«micalUia 

Catagoiy CUiklafXMi 

F-t QaiharSiudaneCaiaUakigFbmtalData-CclactfonTad^^ 

F*2 GatfMT Studant DaUThfOughParsonal Contacts 

F-3 UaaConlaratKaaioHalpMaaSSiudantNaada 

F-4 ProvldalnformatioobnEducaltonalif>dCaraarOpp6rtunitiaa 

AadistSludantahApplyingforEmpfoymantorRjiiharEducatton 



Catigoiry Qr School-Community Rttirtlona 

G-1 OavlHopaSctkx)M3omnunttyRalationsPtanforYourVo^ 

G-2 Qivapfe«antationatoPr6m6taYourVo««io^ 

.0^ Davalop Brochuras to Promota Your Vocational program 

FraparaDiapiays to Promota Your Vocational Program 
G-5 ' Prapa/a Naws Balaasas and Artidaa Concammg Your Vocational Prograifn 
Or^ Arranga for Ttlavblon and Radio Prtsantations Concaming Your Vocational 

Program 
Q-7 Con^anOpenHousa 
G-4 ' VJoik with Members of the Community 

Work with State and Local Educaton . ^ 

G-10 Obtain Feedback about Your Vocational Program \ 

CetagoryH: VocatSonaS Sttidtnt Organization | "^'-^ 

H-1 > Devefop a Personal Philcaophy Concerning Vocational Student 

Organtzatidhs , 
H-2 Establiah a Vocational Student OQtfiUation 
H-3 Prapare Vocational Student Organization Mambera for Leadar^lp Roles 
H-4 Assist Vocational Student Organization Members In Developing and 

Financing a Yearly Program of ActivM 
H-5 Supervise Activities of the Vocational Student Organization 
H-6 Guide ParJdpation ki Vocational Student prganization Contests 

Catagoryl: ProfetalortalRolaandbtvtlopmant 

1*1 Ke<^ up tr) Date Prof assIonaSy 

* 1-2 Servo Your Teaching Profession 

1-3 Develop an Actrve Personal Philosophy of Educatfon 

1-4 Serve the School arxlCommurtity 

1-5 Obtain a Suitable Toad\ing Position 

1-6 provide Laboratory Experiences for Prospective Teachers 

1-7 Plan the Student Teaching Experience 

1-8 Supervise Student Teachers 

Category J:, Coordination Q[fCoop«nitiv« Education 

J-1 Establish Guidelines for Your Cooperative Vocational Program 

J-2 Manage the Attendance. Transfers, and Terminations of Co^ Studtnts 

Enroll Students In Your Co^ Program 

J-4 Secure Training Stations for Your Co-Op Program 

J-S Place CoOpStudentson the Job ' 

J-6 Develop the Training Atxhty of On'tho>fob Instructors 

J-7 Coordinate On-the%fob Instruction 

J-8 Evaluate Co^ Students* On-the^fob Performance 

J-9 Prepare for Students' Related Instruction 

J-1 0 Supervise an Employer-Employee Appreciation Evant 

Category K: Implementing Competency*Baaed Education (CBE) 

K- 1 Prepare Yourself for CBE 

K-2 Organize the Content for a CBE Program 

K-3 Organize Your Class ar^ Lab to InstaM CBE 

K-4 Provide Instructional Materials for CBE 

K-5 Manage the Daily Routines of Your CBE Program 

K-6 Gutde Your Students Through the CBE Program 

Category t: Serving Students with Special/Exceptional Needs 

L- 1 Prepare Yourself to Serve Exceptional Studtnts 

L<-2 Identify and D(agnoae Exoeptlontl Students 

L-3 Plan Instniction for Exceptional Studertts 

L-4 Provide Appropriate Instnjctiooal ^tatarials for Exceptional Students 

L-5 Modify the Learning Environment for Exceptional Students 

L-6 Promote Peer Accejptance of Exceptional Students 

L-7 Use Insuuctional Techniquesto Meet the fleeds of Exceptional Students 

L-d improve Your Communication Sk'«ns . 

L-9 Assess the Progresa olExcfptlonal Students 

L-10 Counsel ExcepBonalStudentswithPersonal-Sodal Problems 

L- 1 1 Assist Exosptionat Studenta in Developing Career Planning Skills 

L-12 Prapare Exceptional Students for Emptoyab^ 

L- 13 Promote Your Vocational Program wMi Exceptional Students 

Category M: Assisting Students In MH^rovlng Their Basic Skills^ 

M-1 AsslstStudiwrtsinAchtevlngOasfoRaedlng^ 
M-2 Assist Students in Developing Technical Reading Skills 
M-3 AsslstStudentsinlmprovkigThelrWritingSkJBs- 

KM * Assist Students iri Improving Their Oral CommunfoatkxiSkiBs 
1^ AsslstStudentsinSmprovihgThelrMathSkils^ 
M-€ {Lti^Studentsin,lrinproyingTheirS^ 

RElATOWBUCAt^ 

Student Guide to thing Per?onnance*Based Teacher Educatton Malsfiala' ; ^ J r * 
Resource Person GuMje to Using r^erfonnanoe*B«aaid Teacher Education IMititk; 
Guk)etothelrhplernentationoiPerforr(\MK«>Ba£edT»k^ ^ 
Porformance-BasedTeacher Education: .TTMStateoftheAitOervaralEducationahd^ 
VocatfocalEdOcatton. 
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